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Blood Thyroxine Concentration Is Lower in Low-Birth-Weight Infants Jean H. Dussault, Jean Morissette, and Claude Laberge
From our data bank, we analyzed results for thyroxine concentration in blood samples spotted on filter paper from different age groups (one to nine days postpartum) of our low-birth-weight and normal population. It was significantly lower in the low-birth-weight infants in almost all the age groups, and in both groups it significantly declined after postnatal day 5. The influence of weight is more important in the low-birth-weight population, but does not completely explain the smaller values. The results indicate that blood samples used in screening for congenital hypothyroidism in the neonate should be taken on postnatal days 3 to 5, and if a recall specimen is collected on days 5 to 9, one should expect the thyroxine concentration in the second specimen to be lower than in the first. 
Methods
We pooled data collected during three years of such screening of T4 in neonates. Our previous study (4) showed that the mean and variance varied significantly between assays; thus the results were standardized so that the specimen population had the same distribution from day to day. From our data and the form accompanying the specimen (5) we took the following three variables: T4, weight, and age of child. An analysis of covariance was made, in which T4 was related to birth weight, and groups were formed from infants having the same age.We separated infantsthat weighed less than 2.5 kg at birth from those that weighed more and classified the former as infants with LBW.
Results
As shown in Table I and Figure 1 , between two and nine days after birth, LBW newborns show T4 concentrations that clearly are statistically (p <0.0001) lower than those for infants with normal birth weights. Changes in these concentrations in the two groups parallel one another, attaining their lowest point at nine days of age (1.4 ng per 40 uL of eluted blood, compared with 1.6 ng for the normal infants). The correlation between birth weight and T4 concentration in the normal-weight infantsisgreater in the first two days of life; thereafter it stabilizes at around r 0.1. In the LBW infants the correlation is greatest at about the sixth day of postnatal life and is more significant: the regression coefficient in the LBW group was almost fivefold that of normal weight infants 
Discussion
Although data have been reported on thyroid function in the LBW infant during the neonatal period, which is characterized by lower concentrations of thyroid hormones with decreased thyrotropin and thyroxine-binding globulin (6) (7) (8) , no such data exist on these concentrations in blood spots on filter paper, except for a preliminary study involving a small population studied only at three and four days of age (4). The present study is a period analysis and indudes many more subjects; it allows some statistically valid conclusions. Evidently (Table 1, Figure 1 ) the T4 concentration in each of the age groups (birth to nine days) is significantly lower in the LBW population, which should warrant use of different normal ranges of T4 for the LBW population and thus reduce the proportion of false-positive results. In both groups there was a progressivedeclineinT4 concentrationwith age (from 1.96 to 1.60 ng/40 L within 10 days for the normal-birth-weight population and from 1.70 taking into account the time of sampling (days after birth) and the weight of the infant at birth, the proportion of recalls can be reduced.
For example, after day 7 we reduce our cut-off point for infants with a birth weight above 2.5 kg by 0.1 ng/40 12L; for the infants with a low birth weight, we reduce it by 0.2 ng/40 gsL.
